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i w ah -a i -rr st m "J *u tea 

im&m i ] 

^ & < tti^, 

If 1 leScoHi^T^^ icfc v^x . 

mm&m&itwim it . mm v - fm >ms<^& noie^- k 

[ifi^Jl3] 

H 1 HEEMIUi^iIffi WWlz J: ») m 1 ftKft^Jfom 1 tli:^ *) . 

ijiem 1 mjit nm&nm* 2 mi± a. ut<?> mm w fin iz =k 9 soiem 1 0 {& 

it ^ji 1 ~ 3 <?) \^ -fin^ 1 mizmmn^^mTizts^x . 
mm&mmitwmit. 

>ytz < till ^Jl&^i&i^ <^1t/£2 ft£:*g&JS t x 

\zfrm2rirzw&<7>mz&nt 
immi 5 ] 

if>l<Jl4 mm^^^mj-izis^x , 

ituie^gsjitf. mmmi&m> wiem 2 . ft. fb^M^^ffl^ 

\zltm LTl 2 ^W^ffl^it^/jN £ 
[ff^Jl 6 ] 

if ^1 4 * fcli 5 ie«^H^T^Ttcfev^T . 

Huiesg^a. mmmi&m, noiem 2 > ^v^^^tt^*s B ^^^t? c t m t 

[if^JM 7 ] 

m&M 4 ~ 6 ^uftli^ 1 JllcieiX^HS^^*^ 1 Icfev^T x 

BUifi^^Hlcm LTI£M2 ft. < h (fulfil? 1 . & ^ if! *^<b ft. tttt: 

^ B 3 B &ar# l iiMc^>& < t ^ 1 oT-^S^B^^^m-Jl^ii^ £ ct^^ItL A-HJQ 

Ilf*Jl8] 

m^m 7 mmniimj-mT-izss^x . 

miz&mmitm^-m it. mmmi&m, m%z%2&m> Rummte^m^^ ft, ft^ 

[if^Jl 9 ] 

m^m 7 zfzits mm<r>E.$%Tm z ? iz %>^x . 



i m o^- >n ± v i 

[ff^JI 1 1 ] 

[II^JI l 2] 

If ^JI 1-1 0^)v^fti^l Jllcie^coHi^T^^ icfev^T . 

iiuier- hUffili. ituie^fliHL^Ii t fiuie** i: <?> ffltc PCS 2 fix i^S 

[H ^JI 1 3 ] 

If ^Jl 1 ~ 1 0 <7>u-f ft^ 1 JllcieK^H^T^Tlcfcv^T . 
[sf^Jl 1 4 ] 

mtz&mwcitmm <?> m <r>mm\zW; LTsei:^ nxK^izmm Ltz v- ^ij^vh* u 

* ^ * < H«£, 

1 &IK 3? 2 ^« t fitz 9 - Y v V \z%<r>>* -i x^EPfin LX Huffi^ 1 ^7X7 

* ;u ^ - jb 1 -^ >b *i /iff -f ? n ho>*t^7X7T?J,^ 
[M*JI 1 5 ] 

it^jHi 4 \zmm<r>=iffi^ mf^mmnmizis^x. 



iwah ti j w w 

mm am 

[ 0 0 0 1 ] 

\z m -t z> - 

[ 0 0 0 2 ] 

ft*. >t\ltcti. ¥i*#£SH*>*#< fflvxbftt § fc. C^^lTtlT, DRAM 
(Dynamic Random Access Memory) *>»E < f$ffl $ tlT u£ . D R A M<?> le'rSi^^ 1 (W 
T\ > t 'J -fe* k v> 7 ) l±. 1 M<?> * j< i, 9 k 1 i^MOSF ET (Metal-oxide-semi 
conductor field effect transistor) *>* "o ft 9 * 3HR 2 fofz > ^ 'J -b ;u <?> * >- ? tc 
li. •bftfcmft^ttflgcWJfc-j-.siBjEaMbfc. -r^* ? >\,it^<r> r o J *>*v^a r l J k L 

[ 0 0 0 3 ] 

L^L. DRAMT'tt, * * >i : s 9 \z m *. h ft TzMffi frW ffl k k *b tc •* £ Tzib , ii 
iUi^T 1 - ?£13iHf Lftltftl£ft.bftuk^7:X;&*1rLTv-v£ 0 £ £ . DRAM? 

§ > ^ 'j ^g^ni^-r-s ±7, ±b %mmt ft o xv^. 

[ 0 0 0 4 ] 

31 ft » Mil fc^o^Jf f£ft > t 'J tLT, fl-Jifcfflv* > t <) ( F e 

RAM : Ferroelectric RAM) %tttt#<o»&ftffi%ffl v* =& 'J (MR A 

M : Magnetores i s t RAM) & k fc*>± g £ tiT 9 . SUA, £0f §£3 ftT u s . cco + T-. F 
e R AMti, Rlc^fflffcSftTu* C k fc*> »K it«L^gia* § ft it . "7 7 -v > - 

[ 0 0 0 5 ] 

%SStt#ttfl.«> 7 *> , FeRAMtcti, ±lc Stfb^^i^m#Jb*f$ffl $ ft? . IfcffcJft 
9fcSlflS#tt . BaTiOj, PbTi Ojiir^^n^x^n (Perovski te) » L i 
NbOj, L i T a 0 3 ft t<r>M-1 > + -f h mm. (Pseudo-i Imeni te) . PbNb 2 0 6 , 
Ba 2 NaNb 5 0 15 '5rk^>5'>rx^> . > X (TB) MM ( Tumg s t en-b r on z e ) . 
S r B i 2 T a 2 0 9 , Bi 4 Ti30 12 ^kcotfxvxJS^^jt (Bismuth layer -structure 
ferroelectric. BLSF) P b 2 N d 2 0j4 k<^'M n ^ n Tfllig (Pyrochlore) tc^M 
2 ft 5 , 

[ 0 0 0 6 ] 

cft^^T-^Pb (Zr, Ti) Oj(PZT) Tttfl <? ft * *&*&iJS«#*>*. ^ffl 
Jb?±3rlk ft -d Tv^o U^4 4*f), #ftl^fb^ tt , tc J: ►) ft 

[ 0 0 0 7 ] 

iS^^BRtfta^rJKja^^^'tt^'b. (MM) ?MIM£I«ft^1±Ff6tcEi&^£^ 

I^m-f*tt»)b*-rj:^fir3 tcvi @ $ ft?** »K C^tT'tli^n n ffl tr X 

(BLSF) mt^TwS. tf^v7,Ji^«ii%S|flt#:tt x 

ftm<fi&\z±% %m'®L*n ge r«j <^> r»] # tc * o ^«s** 1 o mnm&it^-z 

^ffi^ix^^ -ttfcH^tc «k s*fb*»iKt < . PbliD t Jg^r^f '14 tc ff ft t ^tvni 

/Jn$ < f£m& - /jnXvi k t Cli4«^« t, ^^-^^^ (^trt fP^Ci^ 1 #M) . 
[ 0 0 0 8 ] 

7 7 7ya>€'j^nb') J:LTlf|j|^tl§F eRAMlcii, ±tc, x?v?ltFE 
TMtc^M^ft^c *9*j9M\t* 1 h 7 > >' * 9 1 ^ * 9MF e R AM k 4j of «tl 



co ft § ic * *) s h 7 > X 9 ^3iltlS«Sf£M**^fbi--5> C t fcfijffl L , >^';<7>r0ji: 

r i J t^m^m-t «t i ic ltv^. %^«#<^^«tt. lim-e-r tcm#t- * c t 

^S4<^, F eRAMU, 'fjlftttfLTi^, L ib> L & 6* «b , FeRAMli, 
tLTv^S. It, F eRAMU> 1 ~3 <o 'J -fe ^ ffifftfc** & fcab , jiSJfc 

[ 0 0 0 9 ] 

±a£L£:X 7 -v ?IF e R AMlcftL. F E TIF e RAMU, (Xtt\^g7FeRA 
M t LXWW2 fix v>& 0 FETIF eRAMli. 1 h 7>y X9IF eRAMHofli 

z<7>jiai*)><b . mo sf e Tor- v<mm t * * *>i®t&<7)Y- h %Lmm<7>i\t> *) \z 

i &mnfam-&ffl,W. LfcMF S (Metal-ferroelectric-semiconductor) IF e RAM. M 
OSFET^r- h mm<?> ±.lzfamm*m-&mW.L fzMF M 1 S (Metal-ferroelectric- 
metal-insul ator-semiconductor) IF e RAM, ^ blcMOSFET^V-h MM £ *f 
-h«tlS^raic^it^I^EILfcMF I S (Metal-ferroelectric-insulator-semi 
conductor) IFeRAM&ir^l h 7>y A?1F e RAMii^S ( ftnfrlCffii 2 #M 
) . 

[0010] 

ctibcoF eRAMli, MOSFE T <7>i»fF ic ttftttfto #*I£iIJf! 2 € t OT-£> *) 

. 9 >im^co roj j>4ua ri J fcLTBx^aj^-ctT-. > ^ m ®jfF^#i 

[001 1 ] 

FETIF eRAMTIi, tft 15 II «b . ^-^M^ttiL^^rfoT^. ^l^m#o^ffi 
. 1 h 7 ^/ is x ? l^-t^y ?IF e R A M ic ifc^T <t 3 <T?SS3fc^<b, 

[0012] 

<fc<fcl«b*lTv*S«J:7k:. ¥**#±lc%U|iB#<7>J«*0jfci-* C i: It IC B It X 3b Z> . 
#J*.tf, S i * ir^fil^s^^fflv^cf^, ^«#<7>/£J8&icil < Jfj r n, 

^^^frt^^Jlfb^M+Hitft (Metal-Organic Chemical Vapor Depos i t i on : M O C V D ) 

m * t x \t s mux<7>j&mt)*'&?g t #5 ^#coiH<)^txiitiLTLi7 0 

eft lei 9, ^miz^WKmitm^Xm^ftZift LX L I v\ c*i<b)b*> * 'J !f#14^*§ < 
[0013] 

do. > t 'J <7)f*£H# L < m < LX L £. 7 . SfcXRB^^^tt. r-h^tb^ + ^^ 

^ CO 'J - ? iaifit% i# ^ 3 * S *> x h 7>yX?^ON/OFFItt^fk$€TLI 7, 

co j: 7 * raa^% sfc«>. t ^ai#ic fflizmmmmcommm*&itemj& 

\$ttn\zmmx&z> t ^ 7 *^jt>*#o. 

[0014] 

JiM L C i: fe- «bB^ «b & 1 /X"U:n<7> ^'IHxaS^ tlT u -5 F e RAM^ 

^aa-t* fzioizit, &m±.^<r>famn.frnwk<r>wtfcfrftn\zm.mx2hz>* m.&zx\zn « 
%Mf&w.w.jkum*<r>mwkWtf&ii , &fr&&hnx^z>* mx.it. m^Lrz-z^YJim^M 

O C V D^ftlc^Di, 'Oi x • u — • tS* x 3 > (Pulsed laser depos i t ion, PLD) 
. Mfftfc*** v 9 *) > ( r I - s p u 1 1 e r i n g . RF ?S^"7^^hn>^^'7 9 ft 



<- TJ *T <*> J ^ L, ^ 1\ A' > / / (E UltUI (III L J I I 0 I I U 11 I e !> U 11 4 lit C & V U I I C I I II g J 'd.<_w-^3= 

[0015] 
[0016] 

X<7>IR *) fifcv* lift < . £B*»#?&lc:*;»a» 1C^oTLl7. 

[0017] 

r^^tl^ii^M^i^lcHLTtt, PLD5ii!)*St*ai5:^IfaT'*.5. eft 

>-t * c £ t «k 0 tsc as 3 iis jk^ , ^*>, ? ^ x ?-^s*xictt?»$ mm-kr^-t 
±b %m'£>i3*m-&>hnx\.^z>. l^l, u — <y n \zm%$ ft -salt a* 'hs \*rz 

T-liftu. &oT. llttl. ft irliSiftftSi^'bli. «tetf)PLDttti«>T^J4 
^ v£ T* £> <E> o 
[0018] 

±a Lfctt ❖^H^fiK^F^lcM L . ^^m#:|jg^fl$^^^ i: L T X -y 9 'J > ( J& 

ft ir^fflv^s c t ft < % m%-tz> m<7>$kmm o cub*? *n$o ^tti^^^v^ft ^<?>ii 

[0019] 

jxjiE'ii^x t Lxmm^m^x v 9 Lfc*#, mm<r>±.\zr^^ ntz^mmwm 
m^izmmfr-tftizm *) &%n-f. ftflis<5o^^m^»K**»'btiftv^ 

rjb*^w t S ftT § 

[ 0 0 2 0 ] 

-7^. X^'>y ?|ji^^MSC#60^^ t LT, -( ?n h n>±t|]J| (E C R) IC <k 0 

$tL, fij^ic v tmmt miz-mm%zxi*'k<7)m.ffi.mm-££\iiia l , e c rt-ml 

fc^7Xvt+^-( t>t?-y-y h IC g| § }A a® 5? $ if T , * m y y >; > rf^zfcic 
* 0 . ^^^«±icitf»5 1t5E C R aa'-v 9 
[ 0 0 2 1 ] 

ECR^UfflLfc-T-^X^a, i&^xffCO. 0 lPagg) fix^^Jf- 

(* i o e v^®) li^T-^-f ^->x^^^-^ftiji] x S5>r fb^ft t<?)«nfc!ffi4* 
ECR7 , 7Xv^>(t>ii, «y ? $ nxmm<7)±.izm^ Lrzm.nn^\zm 

t <^> i: ft 5 o •fiizr- h%&mm<7>mi%izte^Tit. c^^aitt^ijiLTv^ c^fp 

^CS^ 1 . »tt:fcltt2#"SQ . 
[ 0 0 2 2 ] 



t*&Si«#<7>filiiicouT*^3 tiT * . £ tz . E C R X /< 1/ 9 v£ \z <fc S B i 4 T i 3 0 
[ 0 0 2 3 ] 

2 3 ic^i- «k 7 ^iPtt^flx 2 9 0 1 <*> ± SB K: fi. Jf 0 1$ L ^^M«#H 2 9 0 2 tf>fitft 
) o ttftttftJI 2 9 0 2 <^&tate<7>faJfflHi , m« 2 9 0 3 i: mffi 2 9 0 4 i: <7>W icIBJBEfc 

en flo -t s c t xif 7 . 

[ 0 0 2 4 ] 

\z it . *?tm iz m 51 -t * 5tff ?»:£iSK* m,mm * t-ic i^tt * iz itm h * o £. 

fF£fiK 1 ] ifffFll 2 8 1 4 4 1 6 
[itffP^C^2] ftt*&2 7 7 9 9 9 7^i>38 
[#ft:fc!R3 ] ^if 1 0 - 1 5 2 3 9 7 fi>i 
[!ffS«iiiU ] ft m*f 1 0 - 1 5 2 3 9 8 ^i>* 
[^fF^SR 5 ] ftm¥ 7-263646 ^i>$S 

[immcffi 1 ] ^0. r%SS*#ttfl-*>W#£fcJ£RI J , x-^Ax-tBftS 

[fl^fFlfcSK 2 ] if *<^<7>t ^Hh' • 70* U - l, |58f, 2 4 3 1, 

1 9 9 1 (Appl. Phys. Lett. . 5 8. 2 4 3. ( 1 9 9 1 ) . 

[ 0 0 2 5 ] 

L^L£fc*«b. II 2 3 tc^ Ltzftsfrlcm 5 lc|iH2 tiTv»s«ittt. ilLtMFSI 

FeRAM^v- h ti it r t m n\z. tizfammtm^mz. zmm t &otv^ 

So 13 2 3 tc^-tiJl^T-li. MFSIFe R AM<J0 tSjitagjg^S^^^S i: £ 5 

¥^#±<^jm&3&l$m#ll<^/£ib*fflf$T'&£ lift* 9 & < . i: £ <?> 

miz¥mfc&itmi}*Mf&2 nx u^mm^<^^^.^^< <F>xm<r>^$L&ft&\z± 
b < i^#L . ^kmm<n^- 9 Rmt^mx&z z £ ^f^ns. hrk 0 2 3 tc^i- 
iftij, 2 frnmnun mm l *tT*?<oi\ 1 ^nmx-^- 9 

<r> x it & o . 
[ 0 0 2 6 ] 

2 9 0 2 ^»^®tc^^ L fzXm\z . ff Xtt*-* )b*fflS (FV; 7) $ tl § fc 

#>tcse§ * fc ^ ntv^i, c ^fp^cs* 5 fammmzm-? zttmt&mxit 

^ ^ 'J T^^&v^igttg^ifcf * L £ £ ilX v^S . ^l^J:7lc^t 'iTii^ 

< tahtzib, t^f 'J y ^ft«MLlc<v^<oi:*£^n-rv^. Cti^K<-fc*> 

^Iit^oTu§ 5 L L % b* h . C<7>=k7^ tc U It £ K 7 -v f > ^Mn^M'MM 
BZft&<7> tx^'j^^^j^H^it^-, > qE 'J ^fflttil«jSfti^ra5gS £ % o T L * 

[ 0 0 2 7 ] 

Jb*»«bns «r ir. &mwHt%ifrt>mi&2 nrztfm*m^x'g%.LrzMfti}*mhtiz> 



1 V \J £ O A 

a)-~?3<F>m\zm Ltr^^ ntz r- h mmt . &mmitwm <?> mi? <omm\zm lxw.w.2 

[ 0 0 2 9 ] 

ntr-h t <r> m ic bp an $ ti^«m<t-^ic * »? »t m*. 

. m l«JEEfcli«tt<^gft*m2«JEEte&T^«ffEPflnK:* 9 Iff 1 i&ttfi=k ")iv^2S 
tfUtfclt o» 2 ttttfc ft S. 
[ 0 0 3 0 ] 

±IfiHJQT^^lc fcv^T . Hg&JStt. 7k V WtM h 5 ti » ft 

^MIAIISffllftlctfcttLTtff 2 !&!I<7> ffl fifc v^^T^ott J;^. * fc. S&Jitt 

KK3*U ^ft < &VB&^^«bffi^§ *U tttt«il&V#liM<7>^ft < 

ftfc. fkHSHLM-JiH, rac«SII)K*££ftv>. 0J£ti\ m 1 9 yx-3r> *) . % 

2 &m\t tf X v AT**. *> , *3&JBli. ffc^SS&flmtfUcifcfS LTagiUft * ? 

u-ctJ:^ y-ns^, ^usHt^Ji tmmt<7)m\zw>w.2 nx\^x ^ v*. 

[ 0 0 3 1 ] 

®.r&i£T-Vif&2nrz^m'&#*tmm#*ti)-h%z>m 1 x7$ml> ^i^ij: 

Iff 2 i: fi§/£ $ ft tz 9 - r <y Mc fc<*> >M X^EPijDLTll 7* 7 X v J: ►) L fc 

<»L\zmt-tz> ztx. ^ft < tin *ifc*as« 11 

tt*S 8k ft t * >M ft < fc «B £ S ttflSlC JfSflK <? ft. mi 7 7 X v li . ff ^-f^ahn>±t 

■7 ^ x v-c?*> *) , mmitmfeum\zwf&2nrzVtmt~t z & -7 \zLrz^<r>x$>z, ft*?. 

[ 0 0 3 2 ] 

znrz&mmt. mi&m. mz.ixv xft trc^m 2 ^« . &v«e3fe^fb^ai&wffii* 
^^B^^-bft 0 » ^^Ji + ic^ici? nrzm&co®tf&m®.t-&'M% < t*>m*.z&m&itto 

^lT-§ * ft irff ft£#)3ljb*#<bft£o 
[ 0 0 3 3 ] 

felT, *%BB^HUte<?)^J|gk:ov^TllI%#saLTSiBfl-r* 0 Hill, *^BB^>^Sfe^>^ 



1 <o±lc*6ijftJg 10 2, r- h mm 10 3, B i tTi hot t>ffif&2 fitzmm 3 0 ~ 

2 0 0 nmlS^^iifb^l 10 4. V-xfftl 05, K U 0 6*11^.1, 

«fc 7 \z Ltzijco-Z'&z. z<7> * 7 xmi&t Lfzum^mTtzts^x . mx.it. mi (a) 

[ 0 0 3 4 ] 

Ml 0 1 tt, £Hft k-tfo^mtttt^u-f *i^«bJ|#/£<? fiX^X t 

«kv*. ^flx 1 0 1 i)*1l&mttnfr<hffif&2 fix v> *fe*iJi 10 2ttft<T J t«kv^. $ 

fc. 1 0 1 **4*«1£#*U*<b«;*3 ttTu * &ififfi 102. Y- V mm 1 0 3 

i$% <x$j £ < . z com-t . mm&ttWfrhmf&z ntzmm 1 o 1 r- htii: ft£ 
o r- Km® 10 3, y-xis 1 o 5 , swfm 1 o 6 a. #o*.b\ cp 
t> , >i^-fu (Ru) . & (Au) . m (Ag) * £<on&m-£^t*m&&m<7>&m 

fr%ffif&$ fix v> flit £ i*. * , ±iBi8«tt , ^fb* ? > (TiN) . "7 a 

(H f N ) . >u t - -5 A Bfc * hn>f^ (SrRu0 2 ) * ( Z n O ) . $ft& 

( I T O ) . y v ity > 9 y ( L a F 3 ) ft t coM^^m^mitfd^mitm^ ~> v it 

[ 0 0 3 5 ] 

3 ttx ijii o n m<n >i t-o umx$> *) . &mmitmm i o 4 a. mm 4 o nm<oB i 

k T i k "b ft S ^ISBHt^fc* <ofi§/£ 3 tlfc t ^T*£> 0 . V - Xil 1 0 5 JkU H U > 
1 0 6 li . ^ ^ «b $t/£ 5 n ^ <r> X 3b £ . * , 7 - x 1 05kKM> HI* 1 

0 6 k tf> W Ri li . Mx.lt. 1 mm ftfe, buM L Tz & 7 lc , mm 1 0 1 ft V*feiKJl 

1 o 2<nffii&\t. z fiizmz ^ cot- lift < . tMffttic^s^su^ ft it fx it. rn^nn 
^m-M\zmnxB 

[ 0 0 3 6 ] 

w-tz. &m&<tmm 104a. mi ( c ) iz&±Lx^-t * 7 b i 4 t i 3 o 12 <^<t 

#*ii&i£l*«lctt:f$ t TiifiJft * ? >*#tfJifc>«b£<5SgBJ8 1 4 l^^t, B i (T i j 
0 12 <*>*6S 3 ^ 1 5 nmlS^ItcoMili 1 4 2 *>*#K $ tiT mfc 3 fl 

rz%)<r>x$>*. zfiit. mmmm=Fmmm.<7> mm iz * *> mnznx^z, mmm 1 4 1 it 

. t^xvx<offlj£fc*i5i?0 k*£TiO x <*> f v^ftiifc. *§I$JB 1 4 1 tt 

. 2 -o<r>&mfrhMr&Z fix\.> 2>&m&ity}\zs$\.*x . K^-f tifr<n&mt>*{£&&i&ft3 ft® 

jsucitis LT^ft v^flg<ojiT-*>^, ftfcvmi ( c ) &x ^mwcit^am 1 0 4 <^«tB&&5 

ft^fli^«^^ic^i-»ffflllT'^-5. 

[ 0 0 3 7 ] 

z<n «k 7 ft^faiefb^M 1 0 4 $ffl^t£^f if c ititt, w^icMBfl-^^, j: 7 

(ONJkuOF F ) fc*ftflr ^ ti § EI 1 iz^^H'm^ if 

JtfttJcov^TlftDfli-s. C^ifif'ttli. r- h 1 0 3 k V - Xfl 105jft»HM> 

i o 6 1 <7>mizmf±-&B\i-hu-? z z txm^z fitz$j<7>x$>z>. y— hmm i o 3 t v 
- xtft 1 0 5 & v k u > 1 0 6 1 <r> m iz mn iz «k *) m& & en ua l , r — h ti 1 

0 3i^V - ^tl 1 0 5 ft V h'M 1 0 6 ^ffifl Sf^t ftlihc i: 0 

k x m 2 tc 7p -f *s « ^ ti tz . ft u » la 2 it . y- v mm i o 3 <b v - x 

1 05rvfm> mffi i o 6 -\ mn z u ^ mma. * je t ltus. 

[ 0 0 3 8 ] 
[ 0 0 3 9 ] 



- h ms- i o 3 iz j: *) y- h hue* o v ^.bm^^^ic^ ❖ teen ^jn§ if f-jt^-. ^n^fb 

#/JI 1 0 4 A*>m9rU;itf:i£G&^&u (- 0 . 1 VT'fi-O. 1 2mAgg) , 

[ 0 0 4 0 ] 

l^l. - o. 4 v*mz.z tn^mm&frmmLtibdbz . $ h\z- i v %xw.j£*t 
zytrnfrun zfitzHLZ, ncomwii®. \z m& ltv^< c m-rui n - o . i v? 

«- 0 . 6 3 mAX3h *) . 3feia t «k 9 t 5 fg *1 1$ i& ft f t < . ««t*t»fcn*ti 
EH^nf S r- N MI£ ^-tf n tc^i- i: , «jfefft ^ -If n t & -5, „ 
[ 0 0 4 l ] 

tfUcr- Mft l 0 3 lcIE<^r- N miEE^EP^n LT u < . ZVftmxit. iE<7>Y- hM 
0. 6 3mA) . i: c ^> fc*. 0. 7 V ZXJEco Y - h mj£^ Whvt £ t , TE^MWi^ 

^m^^-t^o m.'&\z, + i v*^ o v\z\tnfr-yT£\iM-t2>}E<7)Y- hmm^u^^ 
]E<r>'mm$.i J z<7>mn\z < ^vam^mn l tz z l , -entcj^£ 0 ie 

<nmm$.l$, 0. lVTfiO. 1 2mAg|T^^ 
[ 0 0 4 2 ] 

W-LicmuH L^i^jr, &mmit%im 1 o 4 ^^rtti-smr^ txT^xii, r- k 

«« 1 0 3 \ztmtZ Y- hSff tc * 0 ^W^fb^H 1 0 4 <^ffi:ttM^$fbi--5 CH'JI 
\z & 0 . ^W$Ht$/fi 1 0 4 ItM-Mfrffiii^-f^ Ti&fficK^SSJ (ONti) \zM^~t h 

, ^>^»-s^^:s $ ^je<^ r- h v W() ^Ep^t £ z t \z j: 0 . &mmitmm 1 
0 4 iim-ru^rtnic < r^s^^wj (off^d tcs^i-^ t^tbfts, 

[ 0 0 4 3 ] 

^Riefb^fi 1 0^ 4 tc a. c n^<7)&&t%ftmtMntti*km<7) 2 ^^^^.V\m^nis. l 

s & * commit. HuiE L fc — SW±<^IE*>i, vMi^<?> r- h m/EE^ep^n L #i^fl . ON 
^ L < 0 F F <7>&'tfim*mft-t Z , ±M L/zV wo cofilJ^+ 1 VggT* »J , V 

Wi*>«- 1 V^^T-afc ^©Jt^flgt ©Stt^flS^SKltli^ 10-10 
. ±ie<7>J;'7'5r. r-htffiicj: ^Itttl 1 0 4^)ftjt)!)*X^yf t^l^^fflv^ 

[ 0 0 4 4 ] 

(±ie^#JT'U 0 . 1 VgSfttil) . c tltc J: 0 . ftJ&Jjt^JIR. t4fc^ON«« 
[ 0 0 4 5 ] 

Mitwm 1 0 4 *mntritkmizm&2 z z tx- . y-x- h u ^ icm-rt^rtniK 

*SOFF^i lcl? ^ o C^OFF^flg^-^^ttit^^ L«jEV R k:*j«-S v- 

^ • KM > ffl^m^tffi J Ro^SlI'Ji- ^> CiUCiO^f^Ct jb*T-§ £ ( J R1 / J R0 ±= 1 0 

-100)0 &mMmizmmt)*%^vtmx\z, &mmitwim 1 0 4 i$&vtm*i%m 



L V \J *± U J 

tfuc . y- h mm 1 o 3 ic j; m** r- k mm^Bnm trztziz y-^n i o 5 1 
k u >ns« i o 6 t^isncifcti&iM ( v - x • hu >f >mro so^lic out^o 
m 3 ic^-t * 7 iz . y- hmmt lt+ i v^epftiLTOF Fvtmt Lfz'&x-it. v-x 

♦ K u > m lc EP ft] -t 5 ft L «ff 6* 0 — 0 . 1 5V^IH7, KH^tift 
\t& £ A, Zmftfty.*. -77. r- H mff t LT- 1 V^EPfll] IT 0 Nftflgi: Lfz'&T'lt. 
V - X • K u >f > ^ lc EP fin -? h ffi A ft L Hffi SOVA^O. 1 5V-\i:i<t^^ ctl 
IZ 13. ISltM IT, V - X . FM> m«Tt^ J: 9 # < fft*i £ £ 7 tc & & . ON =t£«T 14 . 0 
L 1 5 V T#9 0 . 5mAwv - x • KM y mffifrWLWl <? *i £ , C <?> £ •? tc . 131 

^t-ic =k mi, r- k mffic uv-x - km > it ait *>ftyap*>* hi , 

[ 0 0 4 7 ] 

±i£ LtO N&^O F F o&ttflSli. [3 4 K^i-^ 7 tc. lEt L < ^H^v^ti 
fr<F>Y- V mjE^-0/2lt£P^n-t & c tT\ W(5t*ONiL<110FF<7)v^nit)^« 
MHcjf^L . C^^Sgjb'SUf 3 13 4 14 . r- h Hffi 1 0 3 Ic + 1 V X 14 - 1 

V^EPfltl Lfc&lc . 10 5& VKM >1ttffi 1 0 6 c^lef^ft LlgJEE i: LT 

0 . 1 5V"£EPftUL£:i:§<7K V - X • H U -i > ^ IC SUtl £ igat<7> ^ ft* iLTv^. 
[ 0 0 4 8 ] 

ZJct/OFF^fili: LfzMa-\z-o\-*TMUf]'tZ>, z<t>M&, Y-bmj£lt. y-Miio 
3 ^ K M >mm 1 0 6 fc<?>nk:EP/jo5ti*cfck:&s. % to . SS* SB Lit. 

X«« 1 0 5 i: F M 1 0 6 t <r> m \Z 0.2V £T<7>^ft L H£E ^ EP flD L fc t^fig 

T . '/-A. HM>|lc JSEti £ *«t% PJSi" -5 C t Tff 7 . 
[ 0 0 4 9 ] 

[3 5 Ic ^ ^- i 7 tc . r- K «JE tLX + 1 V ^ EP ija L T O F F t^flg i: L '& ic , V - x 

-f>Wfci4. n mm frWitiz & 7 ic ^ ic^aiLmj£o. 2vicuv^t. v- 

LT - 1 V^Ep^jn LT O N^flit LfcgUc. V - x • H U > ^ tc EP ^jn i" £ g| ^ ft L M!± 
*0V*^0. 2VAi:i<t§}: 1 CtllctS i?it#lJ LT. V - X • FM> «~rt^ =k 0 
^ < t^tl^. J: 7 \Z 0 N^«TM4. Wt&& LMf£ 0 . 2VTfiO. 4mA<OV-X- 

>mrt**miij $ ns. ^^t. y-xts 1 o 5 )b^-^> t ^tittiT-y- h 

mffi^EP^nLT^, 0 Hz^-tHmTM^-lt. ON. O F F W]ff~&-? %> C i: **offt6T*)-& 

o 

[ 0 0 5 0 ] 

fzfz L , V - ^fi 1 0 5 y> t £ tlf-^flgT-r- H mBE ^ EP fln L T O F F Vtm 

t LfrMn. ±.j£Lfz J: 7 tc, iAtB Lmi£^7v§ < ~t Z> t . *>^3gJ^V- A • FM> 

^icmru*rtti^ j: 7 tc^^„ v-^ts i o 5 fe*^--7*> t $ nrzVtmx* y- bmm^ 

EP^jni-^Ji^-. EP^jn £ titzMK. It FM >m® 1 0 6 T %K <?> ^ iaX lc «k *) mn®lzftm-f 
>m^l4. V - xtl 1 0 5 - V - ^tS 1 0 5 ^r<^^i^<^^Jli&fL%® 1 0 4 — r 

- h mm i o 3 - f m >ts i o 6 toTcoffit&n&mmitwm 1 o 4 - f m ^mm 1 

[ 0 0 5 1 ] 

Z C TO 1 lz^ L Tzz^mj- mj-iz fell- SON^VOFF cry ^^m^W^'\±lz -o . H 
6 Ictf-Tc ^ljx.14. r- hfft 1 0 3 ic^<?>^- hmffV wl ^Ep^jn LT. H2ic^i-« 

Kttfli ( ON«.i) izm&$ it rz'&, v - x • KM>mncM^ft Lmjs v r^ep^d lt 
v - x • fm > [H3 <7>flr3?ifi. J R1 ^miiJ-t^>, /Xic. r- h mm 1 0 3 iciEc^r- k mffi 
V W0 ^EP^jni-^, c £ X'M&tn.VKmizMW^ if T O F F ^teh L . -^^^^tcv 
• F M> f^lcgg^ft LmJI V R ^EP/jn L . V — X • F M> P^^mrtfi J R0 ^SMJ 
i-^»o ~Sf if i: LT<?)ON/ OFFitl4. J K1 /J y^It LTt€S^T\ El 6 T 



I"* - J K 1 / J K|)^ IBIWC™ C U , XJ5Ll//wBtMJ»>-* j |(|/ J (( () ||a v, tee T » w |-r 

7^ft^^L£. 
[ 0 0 5 2 ] 

IIIIISftfcON/OFFJtli. Mlcff * £«ft^-*-*flgfcja**$ fix 
Ict»- *<a*JB!la*RrAfe*ttH?*>*. 13 6 lc^3tLT^-rmiiJ^*fc * Aft (KM) 

fc^^jas n* iooo ^t^oN/oF f it a 2 i igx-jb . c^^^T-^^jguiiBj 

mxJhZo z<n£ i\z. EI 1 ic^-tHJ^^ iz «fc fttt. <H 1 0 0 0 fr<of3M#B# 

X2b~> Ml^ftiHk^S^x^ ^mm*£\lf]n Lx t Is] *| <?> #j Hli4 # <o ft £ . 

[ 0 0 5 3 ] 

<. fl!l«>JJfclRfJKr*^f>i*fflv*S J: 7 £ LT t J: U C i: It, U 7 * T* 4> 4 V*. 
[ 0 0 5 4 ] 

*i\ 0 7 (a) ic^i" J: 7 tc . ±Hffljb*ffi?jte (10 0) ft fit 3^ 3b* 1 ~ 2 n _ c m 

cop^^v «j 3>*»«b***/ts 1 0 1 1 0 1 <nmm-&mm:t)&m{tj<m?k 

SSt* L fc»*R 1 0 1 <jo _L tc . *fc*tH 1 0 2 Jb*JB/*3 ftfcttflgfc *fe**H 1 0 2 <7>ffi?fi£ 

T- 14 . m 14 E C R * >< v 9 n K ^ ffl ?-ynhLTiy n> (Si) 
y7X7^xHTT*^> (Ar) i: g&iil ^XtfflufcECRXA''; ? v£ ic J: 0 , ^ "J 

0 1 tf>_Lic x i®$S7t/ttS i -O^TC J: 5 > 
1 0 2 %Mt*. 
[ 0 0 5 5 ] 

00* 14 » 1 0 _5 P a &<7>ftfflJ£tllzWt%.2 flX^ & ^7 X v^^^^ic^a 2 0 sccmS 
8TAr#^tl|AU rtSPJBEtl* 1 0"3~ 1 0" 2 P a jgl$»c L. CCIC. 0. 0875 
T<oG&if£:2. 45GHz^7On^( 5 0 0W|g) UMLTtff -<?aho 
>^aH£# tt4 :i:T\ "7' 7 Xvi^l^icA r ^ 7' 7 X v jb*±/& 3 ft t^flg 5 . 

s c cmli ^fi<?) mife *>») . 0 *C • 1 mjBE<^9ft#**l #ISk: 1 c m 3 lift ft 5 c t £^-f 
o * fc, T ( =r * 7 ) 14 . Ei^-SJ^^m<iT-*) 0, 1T=1 OOOO^^^T'^J. 
[ 0 0 5 6 ] 

J-ifi L c i: ic ck 9 fitz f^X-^it, -f 'K7>ftacfllJ»k: <fc 0 "7 9 X £ 

i<k o Mmmnmizmm, $ nz. zrz. ^yx^±f^m.<7>ian\zmm.^firz^ , )^>9- 
yv v \z, mm : &nm& 013. 56 mh z^inst^ (lias 0 0 w) %^^t5 

3 *) x S i tUt. x =1 > 9 - Y v V <k *) m V £t} L fz S i $1? It „ ^ 7 X 

fi^^J; DlRaj3tlfc^7X7 4 JkumAZ fix f => XvicJ: 0 v^'ttfb 3 ft fcie^ if X t n 
\z~> 'J n>*>><b£**«t 1 0 1 <Jo^ffltcSUaL, >#ttfb$ ftfc^mic «k O^ft^ft-^fb 
is >) -ny t t£Z>« W±60C i: J: •? . mm 1 0 1 ±KL~Wtit^ >) = > «b 4 -5 iW i I* 1 0 
0 nm*l«*>l!JS 1 0 2 jb*Jf2/& 3 ft fz^m t -? -5 C t i (B7 (a)). 

[ 0 0 5 7 ] 

ife^s i o 2 a, c^^icff^i-s&mjiicmji^eptti Lfzi^ic. 101c 
mm^nnx. mm<7>nm.®ft&\zmwtz z t fr*^ & 7 iztt&m-zmz 't^T-^-s. #y 
^i4, -j 3 >&iEtf>fiH^ft&&fbv£ic «k *)mit-tz z txrtfa^tzmitis =j>^^*& 

1 02tLTfflv^J:7i:LT'bM\ Ife^^ 1 0 2 14, ^fe^tt T ft 14 «k < . 
iti/ >) a y Mfr<nm<7)%&mttmfr<bffil& IT t J: < . £ £ . Ife^H 1 0 2<?>^^14. 1 0 
0 nmlci'bf , zfti'Jidt.kOKTl^v^ $fe^JS 1 0 2 14 . ±i£ LtECR 

-v 9 ic «k SK<JO0/^T-14. 1 0 lCW LT^jnf^i4 Uuftv^K gg«i 1 0 1 ^fln 

[ 0 0 5 8 ] 

W±<7> <k 7 IC LTlfelS^ 1 0 2 *0f£L£:&, 4^ 14. 9 - Y v V t L X >i =r - O U 



fc-tz ztx-, 07 (b ) \z^~? j: 7 r- hii i o 3 h*r>i&2 nrztkmt -tz> 0 r 

uS<?)ff^lttcov"*TiiEtl» b. . Ru*^45 9 — Yv h * m ^fz E C R X v 9 ^ file 
u T » iW £ U . if, Ife^W % A3 /ft L :> = > * 4 0 0 °C lc /jo^ L . £ fz „ 5 
^^^Iflt, flJ^ttflitM 7 sccmT'^#XT'&£ A r #x£a#AL, flUT> fliliifiE 
* 5 sccmT-X e If ^-%mAL s ~f => X v£/£g<^> , tfij £ l o 1 0 ~ 3 P a 6o 

[ 0 0 5 9 ] 

OUT. -7- 7 Xvi^IrtlCtf* Onh n > it na^fr <50 g& c<o& x 2. 

4 5 GHz<7>vf * n ift ( tfij ;c 5 0 0W) Xv^lSS^tcilAL, 7* 9 X 

HcAr tXe<OECR^7Xv Lttltt^ 4*S*ifcECR^^X7il, 

1^3 >f >K7>#£f&»iS IC J: ») 7* 7 X j; 0 ^Il^PJlc^tti 3 ft£» * fc. 7* <5 X v 

^^^^asaicKHStifc^^f-^A^-r*; hlc, 13. 5 6 MH z B5 Ml v& m 73 ( M 
2.13 5 0 0 W) ^^^-t 4. c<7) c 4: \z «k ►} . X >v 7 'J > rSlgU'jfceS » ^ ^ - »7 A 7 
-rniDRuttf **?R V EB -* . ^ t- - *7 a 9 - r >v b *) m U tB L R u « . ^ 
110 1 <?)ill 1 0 2 Affile LTitWt 
[ 0 0 6 0 ] 

W±c^c fcic* *) , &$J8 1 0 2 <7>_hic, 1 0 nmg|^)ll<7)y- Ffi 1 0 

3 vmf&z nrzVimi)*n<b nz> cm 7 ( b ) ) . h ti 1 0 3 at. c^^icff^^-t-s 
v - xfi >n« 1 0 6 t *>raiciijE*EP*jD l fz^tc . &mwntmm 1 

0 4 \z mj£ fc*EP fln T § * «fc 7 k: -* S >t T *> S . tag o T . tft^tt fc'lf T flit >u t - *7 A & 

r- k mm 1 0 3 ^i^ixt j: < . 151J ti. a&*>>«b r- h mm 1 0 3 t 

LT e^fS^fl^^i-^ftJl^^ i: "Ttiti «k v*. r- h fi 10 3^)DIU0nm 
[ 0 0 6 1 ] 

£ Z *>T'. ±m J: 7 IC E C R a a- 7 v£K J: R u <7)m*Wtf&~t Z> t § lc. 1 

0 1 £ 4 0 (TClcanH&Lfcfc*, ^ntftL^r < tt^. fe^ L . ^jn^^^f ^ ^ ^jf^ >i t- 

[ 0 0 6 2 ] 

ltl±.<7) J: 7 ic LTV- Ml 1 0 3 &Ml&Lrz'&. B i T i <^fij^-)b»4 : 3 <nWtit^H 
(B i-T i-O) tfflv^ ^7X7#^tLTTi^ (A 

r ) t mm*^ t -Zm^fzE C R X^--v ^^tcJ: *) . 0 7 ( c ) ic^-t J: 7 IC, r- hi 

« 1 0 3<^±ic iffl^s^sc, &mmitwm 1 o 4 

[ 0 0 6 3 ] 

i&mmit'wm 1 0 a <7>mf&\z-o\^xm-yk-? %> t . tt-t. 3 0 0 'c~ 7 0 0 °c<nmm\zm 

ffi 1 0 1 i)*1wm$ tlTv^ fiflgi: -T Sfc, 7*7 X^^^^Iajic. flU^ttaE* 2 0 seem 
T'S^XT^SAr^A^ilAl, 1 0" 3 P a~l 0" 2 P a ^ <J0 BE fl \z R£t -5 . 

4 5 GHz<50v^f ^n-^ (^iJ^iJS 0 0W) 4 7*5 Xvi^gtiJ AL . :^)7-( 
<7) 4| A IC J: •) , 7*7 Xv^lSIlcE C R7*7 X v 3 ft fcttflg i: * . 

[ 0 0 6 4 ] 

i^$iifcECR7-7X7|j, 'K7>f£ftMk: <k •) 7" 7 XvMi •? i^ll^ 

m\zmia, s ft^><. -/^ xv^^^coaiotcffig^ftrc^^^^-r-v h ic. 13. 

5 6 MH z <offiJSifcia*j (#0^. \t 5 0 0 W) tffi^ts. c <r> c t ic «k »j . y - r 
•v hlcAr fi^**ir^ LT X ^ -y ? > X^^^jec L, B i k T i i?*fR if tB "t 

[ 0 0 6 5 ] 



fcECR^7Xv, JkU. tai 3 ftfcE C R "7 9 X vie <fc ») StifL L # x t^t, 

£ to . JxJ& # x fc L T ( O 2 ) iS x a . J,m ic ^ i&Bfl i- £ j: 7 c A r iS x t tt flfgij 

leaf A3 ft. M;cU):. fllitffttfi 1 sccmT-aiiA2 ilTv^. tt^J-yn flil^t 
^l^fi^t^ C t \z «k 0 tiff L T v> * Jg&4i<olfcjfe;F&fcBfi <• c i: jb*T*§ S 
, W±lcMBfl LfeE C R x>< -v ?v£lc J: £ IBS <?> Jf2 ? , tfiJ^tf, 104Onm^^^ 
KfbttflB 1 0 4 jb*0i£3 ft fcttflg ft* (07(c)). 
[ 0 0 6 6 ] 

4* » ff^^ u fe^Ji^fb^ra i o 4 ^t£i4#x t m/tv'ttxrxcoE cr^7 xv^hs 

t*L, HM^3c#-t & ck 7 ic LT t J: fx ft 14 # X L T tt , S&iJl # X lc BR tb i\ 

Lfz&m&itwm i o 4 *-r-->i (mmmi) l, §m<^t'&**§ < ■? 

[ 0 0 6 7 ] 

&±<7><fc 7 ic LT&JBttfl:*)! 1 0 4 £Jfi?fi£L£:&. 0 7(d) iztjk^ =fc 7 ic . 
ffc^Jf 1 0 4 <7)_blc , pff^cofflff <7) A u 4 <S V - aII 1 0 5& VHM 1 0 

6 **Jf2fifc3 ftfc^flli: t5 :tX\ HI \z yjk-t zz\M¥ in Z. v - a!« l 0 5 
JkU K U -f 1 0 6 It. =fc < fr-oftfc 'J 7 h * 7vJ i:SJjt^tAS^^#vitC J: ££<7> 

it ft i: IC J: 9 ff^J&T- § & . 4 to % V - ^mffi 1 05&7FM> ^iffi 1 0 6 It . M Z. It » 

r u » pt« t i n tc tcofcn&mttw*mm'&ttm*m^ z * i iz lt t * 4 to. 

Ptfcfflv»fcif^ 25»1±3b*S< IU(lt^-6qr^'tt***>S<?>T. T i -P t - A u 4 t<?>m 
ili^iii: L . Cco±T*"7 * h 'J v r 7 7 ^ — ^> 'J 7 h ^- "7 ^ <7? 5^ — > r 

[ 0 0 6 8 ] 

W-hlc!fcBfl LtECR X>< v 9 \z «fc 5 ^ ff2J& U , 0 8 ic^i" J: 7 &E C R X ^ -v 9 

2 0 1 t ztuzmm-tz-?? x-?±j&m2 o 2 ttiixus, 5^11^2 0 nt. m^t 

«ins 2 0 1 icii, ^^fiK^tm^s^x 1 0 1 &*eij£3*isa£«* * r 

2 0 4 **Si+'bilTuS. 5^ 2 0 4 tt, 0^ L %^ffin\B\m¥&ffi\Z J: ») P>fSi<?>)% 

Slcfflf4L. fr-o\H\m*Smt 3 tlTv^S. r 2 0 4 *«»LTIhHk$ C fcT 

. jfftd ^SWiPHc «k *J8S<?)fflrti5-14 i: * l»l ± 3 it -S c 4: *»5Tfi6 k * ft . 

[ 0 0 6 9 ] 

* tz . ^51^ 2 0 1 1*3 <7> ^ 7 X v ^b^^ 2 0 2 7 5 X v A 3 ft £ Bl P ic 

tov^T. R| □ ^isii^lX •) « < J: 7 \Z 'J > rt^<?> 9 - Yv h 2 0 5 ii'li^Ti^. ? - 
Y v V 2 0 5 li, jft»#<i^4 5Sg 2 0 5 artlc|Xg3ft. ^ PJ <?> ffl *» «t II S 2 0 1 
tBUlLToS. Xtz, 2 0 7 7f>7^^-vh2 2 l^MTil 

ft«ax 2 2 2 6*}£^3 ft. 13. 5 6 mh znmmfcfrwm^mt 

y-r <y h 2 0 5 **^m'tt+t^coif^, «.^<7)m«JE^E|l^a-t-g, J: 7 Ic LT ^^v^ 0 4 to 
. y-r «v h 2 0 5 tt. ±ffi*>><biLfcttJtBT, P3 0^^ltT- 4 < > ^MUg-etoTt 

[ 0 0 7 0 ] 

"7- 7 X?4^§ 2 0 2 tt» 2 0 6 icilil L . 2 0 6 it . 6^S2 

0 7 LT4pfeW 2 0 8 \zmffi2 ftTv^ 0 ^^f 2 0 8fi, H^LTu^vw^a 
&?fc£g&lc5Ii§ Ui^, -i => X vi^g 2 0 2 <?> Ml B & ^ 7* 7 X^^^^ 2 0 2 

<7>±g|Uc«:, HSllRa 4 ;u (BiJtff^^^^) 2 1 0 frffijthtlT^Z. Zilh. v^nfe 
2 0 8. 5M 2 0 7 . S^^&W 2 0 6 Ic J: , v^f ^ a ftftift^&fc* 



[ 0 0 7 1 ] 

El 8 <?>E C R v ?^H<7>tftfls0!llcov>Tifc«i^-S t . , 2 0 1 7 

202rt*10-5pa*^10-*Pa tl^i^Lfct, ^viStt # AgG 2 
1 1 J: 9 ^v3'l±7y*T#>& t ^>^fx^j|AL, ixJ£1£7yx3£AgG 2 1 2^^ 

ir^JxIS'tt^x^ilA L . ^7 X74^t 2 0 2 ft^tfijxli 1 0 -3 ^ 1 0 _2 P a 
^S^fltt/lci-^,, C^^fllx-, -f * 2 1 0 =k 0 -7' 7 X-?±i&m. 2 0 2 t 0 . 0 

8 7 2 T<7)M^IE££ 2 0 8, 2 0 7 %4LT^7 X ^tkf&m. 2 

0 2 ft ic 2 . 45GHz^)v^d 'StlAL > ff't ObF n >5^D$ ( E C R ) 7* 7 

[ 0 0 7 2 ] 

ECR7-7X7(^ 1M^^2 1 0^^<7) flltfi&ii ic J: 9 , iH*^/2 0 4 ^^|Sl 
\Z 7' 7 X-?ffi>-%W>r&-t 2> . *l7cE C R ~7* 7 X^<7> 7 , -f i 2 1 0 T' 

ff^/ftc? *l£f&KMlc ^19-^ 2 0 5 US« 1 0 1 ^ ic 31 § ft $ *i 

. ^ fix 1 0 1 so ft ffi ic ?ftirt 2 *i & . c i: § |B] ufic . ECR^^Xvcja^^^x^^-^jb 1 

» -m=Fiz & 2>nm.ffi**m-t z * 7 \z, -t%t>%. m^*m#>& 7 izmm 1 0 n^jfcgi 

[ 0 0 7 3 ] 

* n&H71^ il-feW 2 0 8 icfcv^T- B ?>iK L . 7*7 X7±il 2 0 2 ±5^K^a#& 
S 2 0 6 7'7 X7MI 2 0 2 wl>ti)^5^S2 0 7 ^^U^^^Tv^, C 
<r> & r> \z~t % Z tX' , 2 0 7lcWf§ ?-y-y h 2 0 5 ^^itfif^ftlft 1 , 

0j W S «k 7 ic £ »K 7>->7? ^ £ ic T- £ 6 J: 7 ic & 3 , 
[ 0 0 7 4 ] 

#ac. E C R x^ v 9 ; &\z J; 0 ft £ B i 4 T i 3 0 j 2 JH<7> ! ff 't±lc o u T . * •) g£*B 

ic 103 i- £ . ?&Bfl % <b It . ECRX/<v?atfflv^fcB i^T i jOiji^^rfttov^Tft 
«^ < v C i:T'. gg Ai-£^M*lc £ oT. ^/£2*l£B i 4 T i 3 

0 12 ^^SL^^§lJilT-§ S C t -Z^tz L fc. ^XM^iSlTIi, t^X7Xt 

*7 >fc*4 : 3com^n^ £ 7 lCff^£ft£iHfcW*5#?-r>v H ( B i 4 T i 3 0 x 
) %ffl^Tv^. 0 9 It, ECRXA' 7 ?a^ffluTBi|TijO ! 2 £ L fc* i%co . 

[ 0 0 7 5 ] 

0 9 <k »K B*3feflrE«**0 ~ 0 . 5 s c cm i: /Jx £ u i: # N B&£ft£S 0 . 5 ~ 0 . 8sccm<7> 
Se^^tM**0 . 8 iccml>M<7>m<7>ffii&\zfrfrnz Z t frfrfrZ. z <r>m^L\z o v^T . 

n«tt»9 *Si=r7- 7 xv^Tfe ( 1 c p ) 7>*f t^iiMm^siffiS(M^8ffffimm^^teL. 

*ife)8*»aik:iB^fc. 0 ~ 0 . 5 sccmfc /hS v^tc a. 9 

-Y -y h 2 0 5 1CB i - T i - 0 <r> 9 - Y v h ~&&m 2> <F>\z\>ft h~? . B i 

[ 0 0 7 6 ] 

£tz. g&^rtM6*0 . 8~3 iccmnt^^m^lt. B i 4 T i 3 0 \ 1^ m *Ift^<?> iSK 

<b iz . mMffiMt)* 3 sccmW±<^it^-lc 11, B i <ofO£-Jt>*#i^ Jjg t^v. Bi 4 Ti 3 0i2^ 

it^mi&$)®.f&fr<b-f tiT u ^ 7 c t vmm l tz. zcomm^i^mm^i^D 2 

h \z * tz. &mrffL&i}* 0 . 5-0. 8 sccm<^Jt^-a. ^^^tsJAc^^ fc^^^igjiC <o4>^ 
[ 0 0 7 7 ] 



-It 'J i/^ tnilO V •OIK^fv-VI U k n t J un >«A K_ JY IJ ' A L I, „ 141 ;i\ jSS. I !_■ V C_ VdL <*» v. A" 

<b tl T <b -f . ECRXa-.^ ? v£ T B i - T i - 0 <7> fe£*S ? - V -v h^ffluTB i 4 T i 3 

^ftyiJi-€> c tx-mm^m.^trnw^m^nhn^ zt\ztaz>. <? h\z%\]<7>mm%mfeffi 
^ z mm CT'jjs: t be l & „ 

[ 0 0 7 8 ] 

frT-fFiif^xv^f 9>i&fb^^^^^« lC0 v^T. in 1 0 ^m^xmrn^-ho mi 
ou. ffiifcii ( e x v 7, t * 9 > tmm t %#-to <^8>fffl^^jimm^si«Rit-?m 

H L fc*S*^7F LTv^ t El 1 0 izte^x. ( a ) , (b ) , ( c ) . ( d ) It . M'tiUM. 
WMX3b 0. (a'), (b'), ( c ' ) , ( d ' ) ti. & * ^^.W^^^^ ic^ L £ 
El £i\ ^i?mtt£ OhLf^ttaTiJ, HI 0 (a) Jkum 1 0 (a ' ) 

< . c <o m u . iefb^^^T^-sct^^^Sc 

[ 0 0 7 9 ] 

tfOC ®^3iti^ 0 . 5 sccrai: Lfz^f¥ P X It s 1310 (h ) Rum I 0 (b')lc^ 
* 7 ic, fPH! L £}fHjlUt 2 Jllc^StLTfc 9 . B i 4 T i 3 O it^mtik® ®.!&lzl£m 
LTj®fJ£* 57 > ^^^^mmitm^-m 144t, Bi 4 Ti 3 0 12 ^-ft:^*^^ffl^lc 
ttfS Lxmmtc * 9 >*&ts&fflm 1 4 1 i: *u ^g&Ji 1 4 1 c^ + lcB i 4 T 

i 3O 12 ^*£I 3 H ^'b £&M3 - 1 5 n m^/$<^&<7>fcft*S M 1 4 2 ^KLTi^tt 

.is^fisis^ n^»o *g&n i 4 i it. i^^n^^mt £otv>*. 

[ 0 0 8 0 ] 

#ac. geiHiTt*^ lsccmfcLfc^ttrTMi. EI 1 0 (c) 0 (c ') lC^i"J: 

7 \z, m%m i 4 i <7>4ncMn*£ i 4 2 )b*^fc Lx^zvtmfmmz tis , ^ 

1 4 1 ^^JSgHLM-fi t ^ \z 13. is tf x v x L T v> £ v^flg t 

% ei 1 o ( c ) iz^-tM'tikM.'wnnvtmit. mi c c ) ic^ l f-^flgt mwx 

3bz„ iii±iz7j<Lrz^mit. f&mmcDum&ftb* 4 2 0 tT-i>s. ei 1 0 ( d) jk 

um 1 0 ( d ' ) ^flrift*^ 1 sccmi: L Ti^ttT-fFftll L /i^cOitm^^T-^^ >b*. Jil 
[ 0 0 8 1 ] 

E CRX^-v ?>£lc «k »)0/&£*iSB i 4 T i 3 0 12 ^<^^^li. /ftilfiet ic ^ ^ -5 

. hi la, SMsictt-t zf&mmm t mn mco^it*^ l . ei 1 lta 

. El 9 ICtt; L^^mii^A i:i&m^ialC t D [z ffl ^ i" & $&Urirt*<7) R^^ii ^ i: m 

nm^^it^Tis Lx3bz>„ mi lic^-r ^^\z. i&mmfgtmfrmi)*, umizntx 

[ 0 0 8 2 ] 

LTlBj^f^^S^v^TFi-Ct**^^^. M#£nctt, 8 2 5 0 °CigS *T-<^ffi;a^^T- 

u x mtfmitm 2 t'hz < rt* -7 r ^^^^4^^1x1^, 3 0 o'c^<b 6 0 o'ct 

^ + ^Kl^SS^tHXT*lJ. /S$T^tt. 8 2. 6 irl^^C^ t X 2 fl X j< >v ^ icffiv^ 
flt^r»). B i 4 T i 3 O j 2^ i: fc* ;b fc* <£> . C tl >b <^^MlC m L T li 

. Mx.lt s UjP^>o^^^=. — X-^ir — fi-T^^n* ^37-^-v 5 

1 6 6 1, 1 9 9 8^, (Jpn. J. Appl. Phys. . 3 7. 5 1 6 6 ( 1 9 9 8). ) 4 t*#%lc LTV>fc/2 

[ 0 0 8 3 ] 

L^L. 8 6 0 0 °C^|a^Sia^^tsJiT-li. fSiff^**^§ < 4 ^ffiiErT- tny (^ffi 
Dflfl) **** < 4 L *v^«gatti!»»XfkL-Cv^* t<7> fc©*>*i*. znumit. B i 4 
T i 3 O l2 <7)^ - ') -Umx&Z 6 7 5°CJ; 0 t®v^*, fi^^ L T v» £ ic EC R 



IS a H B tt<7)S£^4LTi^ t ffilt. Ji^L^JIIlcf'Jf tfftu*>^i:#;i*. f&mm 
m<numikW'\±\z out a* t . IB] c <tSfr<7>l£*g|v^^-t c t t)*t> *>>* 

. mtt&lcii. «200TC*Ttt. S^t^ic/Mif ^.t^f *. L^L. H 2 0 0t 

^•o 3 o o °cct)^^t-. &mizj&mmfgi)*{&T~t * . 

[ 0 0 8 4 ] 

ii3oo 'c\zmth hf&mm%L\t 6 o o °c tT'-fet ft*, z^n^^mm^mzm-f 

5 n m / m i n . S^ffeiifitsXC3b*&'iJ3nrii,/'nii n . 
^^tsSDft*^ 2 . 5 nm/m i nT*>o fc. Jil±*>*5*a»s> , B i 4 T i 3 0 ) 2 <?)^ B H H i^ 
fftlglcil L£:SJ$li. flBJffapft*^* * iciE < * •) , l£lgi£lgfr*--£ i: ft 9 . ± 

iE^^m^'blJ, 3 0 0t*»«b 6 0 0 *C<7>iSg litis t ft*. 
[ 0 0 8 5 ] 

±i£ Lfcjfcflgif *)M«&fMc j: 0 , &H&ffc^H<o4*MUa^fLL , Ell 0 (c) izifkL 

tzvamt %zwtmm&&flr-?, iias^fr^ 4 5 o , c^<t?,^ 010 (d) mzs 

m 1 0 ( d ' ) iC^-tJ: 7 lc. B i 4 T i 3 O ! 2 1* H fc> «b ft * >£ ( r U > * -f X 
) 2 0 — 4 0 nmSS^IK^ti^iBign 4 3 ic , \J-y£fc*3 — 1 5nmSS^)»ig 
1 4 2 *>*iifil2 *i* «k 7 fc ft *. £*>ttJ»Ttiu tt^JSSSP 14 3**. 13 1 0 ( c ) 
R U m 1 0 ( c ' ) ic ^ i" gg&H 1 4 It J£ L T v> * . ft is , 0 1 0 \z ^ "t i 1 tl H 
tcfcv^T^. XR D (X*&0jJfY£) PJST*tt, Bi 4 Ti 3 0 12 w (1 17) ibo^- ? fc* 
RIKJSft*. 80^ Lfc3gjfl3!18?PIRfI*>t|gik:*juT. ftffi H li 1 4 2 ic ft "t * 

n=?m.Elfr\z J: 9 . tK^H^ 1 4 2 tt. B i 4 T i 3 0 n <n ( 1 1 7 ) ffifclf o C i: 
3*1 TV**. 
[ 0 0 8 6 ] 

-«IC. %Si«tt*^-*ttfi.?tt. * - V -®J£Ja±Ttt«SIH4jt>*ftT ft < ft *) x 

ft ft < ft *. tfiJi tf\ Bi 4 Ti 3 0 12 ft^Bii:Ti tii ^«b«KK$ 
*l Tttx * - ') -Umt)*6 7 5 'CftST'i>a, ZVfzdb. 6 0 0'CfCjffiuM 

g& Ji ic ft * , E CR^7 Xv<,^4£bti^x^;^-i^l$ti, ^iUXftftirfc* 

o ^-t < ft * fcab, ^att**^fbL> %sitti£*>*%%3 nm< ft* t %£<bft* 

o 

[ 0 0 8 7 ] 

X»0|f ic «k *fi¥ffi ic «k ») . iJE«l««tt?, UMiCTiSISLfcB i 4 T 
i 3 O l2 ^li. ( 1 1 7 ) gei«) L fcl]lT£>* C t MJBJj Lfc. Z<30 J: 7 ft^rfrT^^Lfe 
B i 4 T i 3 0 12 ffiltt. 1 0 0 nm*D£*>J93»c-**i: 2MV/cm^S£4 + ^^t^fi| 
ffttt^tct^ll^tit, i-Ulciafl Lfc J: 7 iz. ECR^A'. y ^|u ( H9^I3 
1 lT^2ft*$BHrtTB i 4 T i 3 0 ! 2 JH ^ fl? i" * C t ic =k *) x m<7>®.f& t ft tt^ ftijfll 
tS3k *Mft6t ft*. 
[ 0 0 8 8] 

i: C ^Wi&fb^JS 10411, El 1 2 ic ^i-^flg^> $ tlTv^*. [2112lc^i- 

^H^fb^H 1 0 4 tt. Bi 4 Ti 3 0 12 <?>fb^«l^fl5ffl^icti:$^ LTiiliJft ^ 9 >^#t? 
^B^fb^m-Jl 144^ M&cofflLffi&m 1 4 2 L T o * 1 4 1 i:<7>?«Il 

*?§3hT*£>*„ 13 1 2 lc^i"^fli<t v [3 1 ( c ) ^^13 1 0 \z yjk ~t M t m «lc, SigMm 

^iss, &mm<7>mmffi,m.iz x •? ^yll , ^wtt^^^ft*TJi!i 

<^±T-tt. ^^rtM**l3 1 1 ic^f |9 ^rfr^^^-. HI 0 (b) tKUHl 2 lc^i-;|* 
Si ft * C t **SI |g. £ ti T * . 
[ 0 0 8 9 ] 

telcii^fl:**ft < . fim^ ti*g?(^ H B B fiU. ^-^*»3~ 1 5 nmlft^Ti^. C<?) 



[ 0 0 9 0 ] 

&o T. mi (c)RV01O (b) -01 0 ( d ' ) , Jkumi 2 iz ^ -f m t ft o 

-o<7>Wimi)*Rn2 nh -JSfif^itts c t tj^mt ft c^-tttt. .l^l^e 

i!S**finT$SL, ^ojgjf **>*_t# LT 2 . 6 nmiztZfe-t £ IE B © f& T* 
[ 0 0 9 1 ] 

±j£T-«. t^xvxi: f- tcr> 2 rc&W *>» «b ft * * #J lc gfcifl Lfcib*. 2o<7)^ 

A8**flm$ il£ <* 7 Icft-Mfttli, ^ft < H 2 0*>&«fc»3feJ:&*ib«|£<*ilTV*.£ffe 
<7>&mWcit%l)m 1 0 4lcisv*-C J k#«b*l£ J t*>i:#;L'bi'l<5. H2o«4Sti 
*k <»»«b«*$n, u-f ti^^^W6Mb^»l^^ftffl/^tcltf$LT^ftv^ftlt ft-otv^ 

[ 0 0 9 2 ] 

#!*.U\ B aT i 0 3 . Pb(Zr.Ti)0 3 . (Pb.La) (Z r . T i ) 0 3 . 
L i N b 0 3 . LiTaOj, P b N b 3 0 6 . P b N a N b 5 0 15 . C d 2 N b 2 0 j. Pb 2 
N b 2 0 ? . (Bi, L a ) 4 T i 3 0 12 . S r B i 2 T a 2 0 9 ft £ h &mWcit%am 1 0 4 
t)*Mf%$ fix t . ^-f n*^^IK»*fk^rfi|&fi& ftffi/iUc ifctfc LT^ftv^flgfc ft o T 
v>*JB*>*k:. ^^*l^Wftffl^<^«^<7)^^^fi^^f^LTv^^fliT-^tlli. i!uj£L 

t<r> 2 iz&Mfrh ft zm{tW<7)M'&. ^mmitWrn 1 0 4<7>4>lC7>5'> (La) txh 
o^z* jb*^fln 2 tiTu £ (La.Bi)TiO J e(Sr,Bi) 

TiOwii ftttflgfct* C tT\ #i&fitM^^JIg*Dr^fMfflJ$ *S c: i: jb*Hr&&fc ft £ 0 
[ 0 0 9 3 ] 

lift Mz.lt. 0 13 tcflij^f 4 J: 7 \z . mmm 1 0 2 <7> ± IC 7 - 7,t| 1 1 5 & V K 
U 1 1 6 *>*J&J&3 *u V - xfft 1 l 5^^ h'H 1 1 6 fc»&«gHt*5Jl 

1 0 4 £ g *> *u &JM*fb4&Ji 1 0 4 <t>±ic r- h m 1 1 3 b*mf&2 nrzfcmt lx t 

=ku. ft*?. SaSTtt****. H 1 4 ic^i-J: 7 ic, *fe 10 1a fcfflv^Tt «k < 

. C %$JB 10 2ttft<TfcJ:v>. £ £: . ^tft^f Si^fflv^ Z^±lc 

. 13 i izTTs-t^mmit^m 104, v - *mm 105. km >m« 1 0 6 <7>mj&*nzw. 
t^i7icLTU^ ( ccoig^. mmt^Y- h mm^mm-t z z t iz ft 3 . 

[ 0 0 9 4 ] 

ft*?. ±jiTMi, m*sn^> n^u^^sii 1 0 1 *fflv^* * 7 ic Lfc*». ^7 

S^ft ir<7>«fe»1tS1R%fflv^4 i 7 ic LT t J: C tl^^^lt i: -* 5 Z t lc & -> X . t}\l 

xl^^^x? £^<7>mmi)*°imti£z>o ztz. ^mmitwrn 1 o 4 it. 6 

32. 8 nmTIJSLfcJ: S<^J!Blff*6»2 . 6 n^.X'^t^m lz Mm X'3h % tzdb . j&m ft ^ 

u^m^z z tx. -frmiM&mtigiz it -5 nsfifw ^ a^t ^<7)p&ffl6*5rft6i: ft 

S. * fzs ^mmitfum 1 0 4 ^ . 1 0~ 2 0 0 nm^Bf f*fe*l6t5JI§k:^t 
[ 0 0 9 5 ] 

ftfc. ^JlBtfbiR/IBtt. Igjftfc*/? < ft* a £*fftfc*fli*i* < ft 0 Stt^^S < ft -So S 
KM^^fb^Wffl t T -S^^^T^^m-t -6*^-. t&fitt^flgt MStt^flSco^. ^^^^ 
tt**HHfcft«. ^J^li. ^W^fb^Jl Hi? < ft ^> t . {Pi;®;tt^flS^fiKfI)b*^S 
< ft *) . S/Nit*»k ft 0 . ON. OF F <7>^^fli^ipj^ t«< ft €>o -7a. 

SSHfct/Jf <DJjIj¥jb*?f < ft 1 . - ^m^**^B£ Clefts i: . ON. 0 F F <r> &ftm<r> ftW 



UWtS 'i O t 7s K. ^ IbJ iLV JJL V\ J(£t W Ji.\ 1/L IE. W" 'J x C S 'd. V . O / IN J-L W" C V ?5tt \ 'd. O o 

[ 0 0 9 6 ] 

an * state na\ femmitynm us o o n m * *>m< Lfc^a* * v>. iMfl#<b 

tf>H!$*<50*e*. ^«$Hb^fI<oj¥ 3 ft* 3 0 — 2 0 0 nmT-£>fttt. H Jini ^ HI ^ ifj ft* 5£ 
[ 0 0 9 7 ] 

±^t-u. i rxn&mwt it® txmn Ltft*. wBHci&flH-*-* * ■? 
15(a) ^mmmjkvm 15(b) ^^-mmiz^-trnx-it. s«3 0 1 <r> ±\z*&mm 3 

0 htl^^T - K»3 0 3 ft*KBS *U C fl h <?> ±.\z . plfS^BSPIT' 

kbj $ n is s&rt:*sJi 3 0 4 ft*ieg 3 &&JBiHt:^JB 3 0 4 *>±ictt. w®. 

60 y - xfi 3 0 5. h* U >f 3 0 6 ft*K?iJ 5 *lTv*£ . £ , &&JR|fcfl:WJ8 3 0 

4 c^> ±ic to v*T . "7 - H *ft 3 0 3 £: Sift ftTj frleieS'iJ £ *it * v - T.mffi 3 0 5 ic^ia 
LT^L-M3 1 5 ft*ff^2 ft , Sfi^iJ $ tlTO 5 F* H > mm 3 0 6 ic^ii L T tr -v h 
i3 1 6 ft*t£^2 ftTu£. c 60 j; 7 ic . ^^Steco^ftgtctolt^HJQ^^^ tt. MMmt 

. &mwHtmm 3 0 4 ^§*ii^ *tsbltv^<i*, znizmz ^<r>x-\t^ < . &m 
mitmm ft*--*tc0^$ jitv^t t * v*. 

[ 0 0 9 8 ] 

tilt. II 1 le^i-Hi^m^ic £ fttt. ^M<?>|ftf^t nr^T*s. Witt, r-hfft 

1 0 3 icg.r^r- hmH^en/jn ttzt $<?>&mwk<£%im 1 0 4 \zisi-f zn-wi-mfrm®. 
it. m 1 6 \ZTjk-t 7 ic. ep^ni-^, r- hmffi^^fb^ £ . lift £«tft4K sine 

t5. H l 6 T-tt, - 0 . 5 V £TEP7jb L & ft fi tft AS > - 1 . 0 V JT'EP^D It 
b , -1. 5 V jfcTEPfln Lfc^:<?)iB:ffictt^flgi:<50. EI + lc^-*-^*iii L« 

j±ic tott^mrLftft^^^o cn^^o^flitt. v — k u >nic^*ai LmjE^EP^n 

L . v - x • K U -f > IB ic atti & f^fli tSCfeti^ScAHJtCiiJli^g*. — ^ 
cof^ft LmBEic J; »} # «b iifz v - x • K u > RB*»Elc*tJ£ L . TO J, I~1J. T2 
J <r> 3 o<o^flg (3i) <7>@}fF ft* KBIT'S -So 
[ 0 0 9 9 ] 

st. m i \z^-tm=f-iz jx ntt, >-oi, xtE^ft^ivMc j: o . ^mnvtm^mm.-? & 

Z t ft*5TftBT-*> -5 . IU1 7 ic^i" J: 7 ic , prf S<JO ^* *. xifiicopfrS^o ;u xlff ^pff^0?& 

^mA-ta-t t x h i 8 ic^i- «k 7 ic . roj, r i j . r 2 j 3 o <^ «g ( 3 m > 

•b ft S o c flj T* tt x r 2 J <50 J^flglc J: *) ') -b v h ft* £ tlT c £ \z% % . 
[0100] 

iXlC ^ll^fb^Jl 1 04lCouTt^t5. -^IC. B i 4 T i 3O 12 <^*D^tt. ^ a 

f^n a v 7,nmm^<r>i&mnfr-?ihz> ft*, ^/?^4 0 nmwrtfiti/in 
□ . - ^ «-rtft*# < -rtn s «t 7 »c ^ -5 taoic m * ?ismt ft*miy $n%\,^z t ft**a <b 

tiTv^-S, B i 4 T i 3 0 ! 2 5 tifcS 1 (c) ic £ «Jfc<7>&lSIBHt:4&JB 1 0 

4lctov^T^, KffftM 0 nmWT»cft* fc««Eft*^<SSlti* * 7 left 0 (iiJSffi) . 
filft^^mi±ft*mpj^nftv^ C*UCxtLl£j?ft*4 0nm^giT)l<^5L ^^(1.^: 

wttitit ^«^fb^n i o 4 tc«tn*«»E caosfft) ft*^^ < * •? , a<>*»c%»i«tt 

ft*®«IJ $tl-i>J;7lCft^o 
[0101] 

Zfamm&t Rlttlc. H9 (a) K^-t* 7 »W«tWJE#tt*5F-t. ft to. Bflfitft^^ 
**tt*atKTS ft v^ii^ic tov^T t . C<7>!ff'l4^^i-^^>t 13 19 (a) ic^f- 



U|J /JU k V ■* \ C_ x eg, <,| L /j- <„ u u^O^^o </IL >1 t 'S? m. UH> IK. tdL n frdL ^ <XJ ick 1;© v K- >g /JU k V 

<6*. + 4 Vtt Ji^mjE^EP^n-t £ i: « flit <4 < 4 *) » + 5. 3VT+2. 5nAw 

frfitn h ck 7 ic & * . 
[0102] 

. fl*.U\ *ff£{&T£ it + 4 VIC £T-<&Ti-£ . «EE^±#$ ttTv**»£- 

(+lnA)fcliS£»K+0. UAISL fc*0ft*i<t < ta h . L *>> *, * EP fin £ igff £ 
0Vlc{&T£-££i:. - 0. 5nA^) 18 Sit fc'flftft 4 ck 7 ic 4 * , 
[0103] 

2 <b\z. ft *>« JBE * EP fin L T < i: . #J £ . - 4VT-2. 3 nAlS, - 5. 3V 
2 . 8 n A1Sg<7)ft<7>mSfE!b*fliin&, C % comff * 0 ic j£ o*t+ T < J: 7 

It. -4VT-0. 5nAiHL^int« EP fin § MB 0 V ic L T <fc , + lnA^)£ 
HSrt )b*'3itil £ <fc 7 lc & £ . 
[0104] 

W Jilci&flH Lfc J: 7 ic » 'J - ?ttft£ft*/h3 uif^lcii. $£&mW.<nmzn^1}*3z.Wi®\z 
fr$&m\zffl.m$ tlSo L fc> L £ fc* <b , C^ii^llli^ * * ><x ? W<7>«JBE*>Bf ffl^ft 

li, ^iilBj+ltfom^lcisv^TP^S^giiiST-mirLmffi^PJ^i-s fc . mi 9 (b) iz^fk 
i-J:7lc, Jt#14C3£fta»BiftS. Hi 9 (b) 6- <b HJ! «b 4 ck 7 ic . 31 lg fc'gv* ;/j i?* 

mm m^mm^-mit. fsgi^isuc mm.m&ft^itm c iz% *> , m^tcjgi* 

^iiii^-s - * m-r^ !ff n s j: 7 ic # * . 

[0105] 

&oT. HI 9 (a) \z9jkLrzmmnEEft&<nt: 'J x xicm^m^tt. fJIcoJi^l 

LTWffl-tSCtli. JB HUSK* of fife 
[0106] 

%zm*.itmm2 0 0 nmiu±^^i^m#»^ic m ^ ni£ * t\i w l rzm £> iz ^> -z 

tc^-to 020 ic^i" ck 7 + 1 5 V ST-BPfiDLT^. 1 0 " 9 AgJ$<?)fflC^41tta£ L ^ 
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